Introduction
Byers et al. suggest that entrepreneurship leads to innovation, which leads to technological advances, which in turn leads to both an enhanced quality of life and the economic benefit of job creation. Students who receive entrepreneurship training are better prepared to be effective team members and work toward solving global problems [1] . One facet of this training is to create and deliver an effective elevator pitch.
In this paper, we utilize one of the e-learning modules developed through the Kern Entrepreneurial Engineering Network (KEEN) and provided by the University of New Haven (UNH), a KEEN partner institution. KEEN promotes engineering education by fostering an entrepreneurial mindset in students: "… beginning with curiosity about our changing world, integrating information from various resources to gain insight, and identifying unexpected opportunities to create value. An engineer equipped with an entrepreneurial mindset is able to create extraordinary value within any type of organization. KEEN schools identify, nurture, and develop entrepreneurially minded engineers who will contribute to our national economic prosperity and secure individual fulfillment through a lifetime of meaningful work." (engineeringunleashed.com)
The UNH KEEN modules are intended to be integrated into engineering and computer science classes at all undergraduate levels. They consist of independent work done via online lessons that include video and readings, along with reflective exercises and quizzes.
At the University of Cincinnati, we deployed the module on developing an elevator pitch in a senior capstone design course. The online module consists of four lessons. The first two lessons introduce the concepts of stakeholders and value propositions, while the latter two introduce developing a pitch and recovering from a failed pitch. We split the four lessons into two halves, two to be completed at the beginning of the semester and the remaining two at the end. The rationale for doing so is that students collect voice-of-customer data at the beginning of the semester to help inform their project proposals and then to evaluate alternate designs around midterm. The first two lessons help the students to broaden their ideas about who their stakeholders could be and to think beyond the technical aspects of the project to address the potential value of the project. At the end of term, they produce an elevator pitch video and conduct a technical design review (TDR). The final lesson about responding to a failed pitch can help students move forward using the critiques from their TDR and video pitch.
The contributions of this paper include (1) illustration of active learning exercises developed for team-based, in-class activities to support the online content, and (2) development of a rubric to assess the elevator pitch. A survey of rubrics and synthesis of our rubric are given. We discuss experiences deploying the module and in-class activities, the impact on student learning, and results of applying the elevator pitch rubric. We offer several ideas for enhancing delivery of the activities based on our experiences.
Overview of the KEEN Elevator Pitch Modules
The University of New Haven offers a series of online, independent learning modules [2] covering such topics as  thinking creatively to drive innovation  applying systems thinking to complex problems, and  adapting a business to a changing climate.
The elevator pitch module includes 4 lessons with corresponding learning outcomes, shown in Figure 2 .1. Prior to starting the lessons, students self-assess their confidence level with 9 statements related to oral communication and persuasive speaking. After completing the module, students re-assess themselves with the same questions and reflect on changes in their attitudes and perceptions. An example question is
I know I can identify the different groups with an interest in a product.
The students select a response (mostly, partially, or not at all) for each statement. The lessons provide an introduction to terminology and concepts associated with elevator pitches. The lessons include opportunities to read about case studies, watch videos, and perform guided reflection on both successful and unsuccessful elevator pitches. The topics in the lessons include:
 identifying stakeholders,  talking to a non-technical audience,  creating a value proposition,  advocating for exigence,  constructing a pitch,  critiquing a pitch,  and recovering from a bad pitch experience.
A short online quiz is given at the end of each lesson. The intermediate quizzes are not scored for credit, but the final comprehensive quiz is scored. The entire module, including quizzes, is deployed as a Blackboard learning module that can be seamlessly integrated into a course on Blackboard (other learning management system platforms are available as well.)
At the University of Cincinnati in the Electrical Engineering and Computing Systems Department, Electrical and Computer Engineering seniors take a 2-semester senior design course. We give an elevator pitch assignment at the end of the fall term; each team creates a video of their pitch. Previously, to prepare students, we provided some basic guidance about oral presentations and an outline of requirements for an elevator pitch (see Rubric 4 in Figure 4 .4). The KEEN elevator pitch module provides comprehensive training in developing an elevator pitch targeted to engineering students. We enthusiastically incorporated this module into our course in Fall 2016. We had 69 students working in 20 teams. Each student completed the module independently. We developed discussion-based team activities for active learning in the classroom (presented in Section 3). To assess the elevator pitches, we developed a rubric synthesized from features found in 12 rubrics for elevator pitches/oral communication publically available on the internet. A discussion of the candidate rubrics is given in Section 4, followed by our proposed rubric in Section 5. Results of applying the rubric and conclusions are offered in Section 6.
In-class Activities
In order to reinforce concepts from the KEEN elevator pitch module, our first in-class activity was to re-watch Timothy Prestero's TED talk video on failed and successful inventions [3] together and then discuss the steps to developing a value proposition. These steps are (1) identifying stakeholders, (2) identifying the problem to be solved for each stakeholder, (3) determining the specific contribution or need fulfilled for that stakeholder, and (4) comparing the proposed solution to other existing options. We created the chart shown in Figure 3 .1 to be completed by each team in class. This activity served as a warm-up before starting preparation for each team's individual pitch. At this point, communication between team members is at a beginning level, as is use of the terminology and concepts necessary for creating a value proposition. Volunteers from different teams shared their answers after a few minutes of teambased discussion and completion of the worksheet.
Figure 3.1 Initial In-class Activity
The second activity focused on the team's pre-preparation for an elevator pitch. At this early point in the term, the teams were clarifying their project topics and initiating collection of voiceof-customer data. They were not yet ready for developing a full pitch, and they had not yet completed the second half of the KEEN elevator pitch module. The learning objective of this activity was to use elevator pitch terminology and capture preliminary ideas that would lead to an elevator pitch at the end of the term. Teams began by discussing an "argument for exigence," or identifying an urgent need to be met by the project. The project was then described in nontechnical terms, an outcome which is sometimes difficult for engineering students to master. In this exercise, they had to explain the project to themselves and then to their nearby classmates. This is an intermediate-level oral communication activity since it involves expressing concepts that may be clear in the mind of the speaker but which require some reflection to express them to an audience unfamiliar with the specific project topic. The teams then developed a value proposition and reflected on what they would ask for in their pitch. The worksheet is given in 
Brainstorming for Elevator Pitch Preparation
Our experience with the activities is that the students were not as prepared to participate in discussions as we would have expected. In the future, a review of the terminology and concepts from the online lessons should be conducted by the professors in class, followed by discussion of a worked example to illustrate expectations for what they should be able to do with respect to their own project.
Survey of Online Elevator Pitch Rubrics
An online search using the term "elevator pitch rubric" yielded many results. The rubrics considered here are a representative sample where each has some distinctive and useful features that can be synthesized into an elevator pitch rubric that aligns both with the KEEN elevator pitch module and expectations for an engineering senior design project video. The rubrics are numbered and the institution or author (where known) are listed in Table 1 . The URLs for the rubrics are included as well. Hereafter, the rubrics are referred to by the number given in the leftmost column. Each rubric is discussed in a figure below. The figures are annotated with markup such as gold stars (indicating a new idea to be considered for incorporation into the synthesized rubric), red lines (ideas that are not suitable for our assignment and will not be further considered), and light blue pop-up comments that indicate observations about the rubric. A text box below each rubric summarizes the applicability of the rubric for our synthesis effort.
In terms of topicality, Rubrics 1-5 are the most relevant. None are suitable as is; they all have text that could be leveraged, but the categories could be combined and rewritten. Rubrics 6-8 are topical but do not include sufficient (if any) descriptive text of how to apply the categories for evaluation. The remaining ones, Rubrics 9-12, are less specific to an elevator pitch (as developed in the KEEN elevator pitch module) and more focused on aspects of delivery. Each rubric contributed in some way to the synthesized rubric given in Section 5.  focuses on quality of the presentation rather than specific pitch elements  leverage text for delivery aspects  focuses on quality of the presentation rather than specific pitch elements  leverage appropriate text for delivery aspects 
Our Proposed Elevator Pitch Rubric
The rubric we synthesized from observations of the rubrics given in Section 4 is given in Figure  5 .1. We had two goals for the presentation of the rubric: (1) the rubric should fit on one 8½ x 11 inch piece of paper, and (2) the numeric scores should be determined by the persons applying the rubric in their courses. The scoring categories were inspired by the 4 categories used by the VALUE rubrics, although the descriptive words were altered (from "Capstone" to "Excellent," for example). The additional commentary on the right side of the rubric was intended to capture notes about how the pitch could be improved. The top half of the rubric focuses on content: hook/intro, goals for the solution, target audience, competitive advantage, and closing. The bottom category is for the presentation's delivery and it includes evaluation of clarity and impact.
 focuses on quality of the presentation rather than specific pitch elements  high quality instrument widely used 
Assessment and Conclusions
The rubric was employed for assessing elevator pitches for 20 senior design team projects. All of the students completed the KEEN elevator pitch module and participated in the in-class activities. The rubric was available to the students prior to starting the assignment. Using the point scoring system outlined in Table 6 .1, grades were assigned based on the rubric. Table 6 .2 provides a statistical summary of the grades assigned in the first offering of the KEEN module in our senior design course along with the first use of the rubric proposed in Section 5. The percentage row is what percent of the total points for the category is represented by the average score for that category. Overall, the scores were very good (most of the minimum scores belong to the same project.) For the lowest scoring (marginal to acceptable) projects in the four lowest scoring categories, we examine the reasons for the assigned score. The description of the category is repeated here, along with the main criteria for scoring; selected comments from the professor evaluating the pitch are provided.
goals for solution
A detailed explanation of the proposed solution and a convincing statement of how it provides value for the customer are given.
□ solution □ value proposition
For teams that scored in the marginal (2) and acceptable (6) Only one of the teams had a shortcoming in the value proposition; all of the lower scores for this category were due to inadequate descriptions of the solution.
competitive advantage
Understanding of the competition and shortcomings are highlighted; credibility of the proposed solution and qualifications of the team indicate strong potential for success.
□ competition □ advantage
For teams that scored in the marginal (1) Most teams did well in this category, and even the acceptable ones only needed some additional details. The marginal score, however, was really poor because the team appeared to ignore this aspect of the assignment.
closing
Cost of building a prototype and retail cost are anticipated and justified; the conclusion highlights benefits and potential for profit.
□ costs □ conclusion
Only two teams were in the marginal category and one was in the acceptable category. The marginal closing neglected both the cost and the potential for profit, while the acceptable teams missed highlighting the benefits in the conclusion.
 cost of the project is not justified, nor is the potential for profit  doesn't highlight benefits in conclusion
impact
The presentation inspires and holds attention; the pitch is persuasive and informative.
□ enthusiasm □ creativity □ compelling story □ team participation One team scored in the marginal category and one scored in the acceptable category. The areas for improvement were identified as:
 no visual aids; pitch is not very informative (little actual information content)  lacking in visual aids and the speakers/story could be more compelling and creative
Our intention in investigating the lower performing categories was to use the rubric as a diagnostic instrument. We thought it might be used to guide an instructor's focus the next time the course is offered or on a subsequent revision to the assignment by the current class. What we observed is that some teams apparently ignored the rubric and focused on only some aspects of the assignment; thus they scored poorly in most of the categories.
Two ideas that would reinforce the elevator pitch learning outcomes and might improve student achievement in the future are 1. go over the rubric in class and provide examples, and 2. have the students use the rubric to score good and bad pitches provided in the KEEN elevator pitch module.
In conclusion, we believe that the KEEN elevator pitch module is a valuable educational resource that can be leveraged in a variety of engineering courses at all levels in the undergraduate (and perhaps even graduate) curricula. The rubric provided here can help the students to understand the expectations for their assignment and can be used by professors to assist in grading and improving pedagogy.
Related Work
Duval-Couetil [6] provides an overview of entrepreneurship assessment practices targeted to faculty and program administrators. Shartrand et al. [11] assess the impact of technology entrepreneurship courses and programs on student learning by measuring prior and subsequent knowledge of terms, concepts, and entrepreneurial thinking. Their studies indicate that professional competency can be increased by curricular experiences. Other researchers propose and study entrepreneurship for engineering/computing students that include writing and pitching business plans, but none include a rubric for evaluating a pitch [4, 5, 7, 8, 10, 12] .
Klein and Yoder [9] provide rubrics associated with entrepreneurial learning outcomes. The rubric for the KEEN learning outcome "Construct and effectively communicate a customerappropriate value proposition" overlaps with categories in our rubric (hook/intro and competitive advantage), but is 3 pages long and is missing the categories of clarity, impact, and qualifications of the team. The ONU General Education Outcome for "Effective Communication of a Customer-appropriate value proposition" has two categories related to oral communication: (1) overall organization of presentation, and (2) argument and rhetoric. It is too general for our purposes (not targeted to an elevator pitch specifically.)
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